(l9)B*S*$llF/f (J P) (12) |§ ^ 1^ ^ 



1#r^¥4- 235253 

(43) W B ¥bR 4 ^ (1992) 8 24 B 



(51)Int.Cl.« 

C 2 2 C 38/00 
C 2 1 D 8/02 
9/46 

C 2 2 C 38/38 



3 0 1 U 7217-4K 

A 8116-4K 

F 7356-4K 

G 7356-4K 



F I 



SSM* §S*«<?>»4(± 8 H) 



(2i)tlili#^ 


«r«V2 -418079 




000001258 








(22)tmSB 


7^ 2 ^(1990) 12^ 28 Q 
















(72)»^# 
























(72)«W« 





























(54) [nq^tDSwi aatfsoxtt. a»»ti4K>a»^«?sK?&i>6««^^^'^«'§^^ 



(57) mm} 

imetl mai^^T. C : O.10~O.2O9S, Si : 0.20% 
WT. Mn:2.0 ~3.0 96. Cr : 0. 20~1.00X. Sb : 0.00 
5 ~0.050 SS. B : 0.003 ~0. 002096. Al : 0.020 ~0. 
100 %. P -.0.020 %aT. S -.0.010 %VJ.T, N : 0. 
015096aT&SWb. «SB»ft&lPFBIjK^»E«I<73afiE 
;J^^,/a*i9i3i)S?^JS9!lS. Rt^- ±ffiB)c»«BKlCTi :0. 0 

«*ffl(-^T. flD.«»iaSl200'C«J:. ttitfiaJSSOO t:« 
Ji. «HSS750 ~550 t:<?5*frt?**]SL. -^-OJ*. )I 

T*40%«±-c?&su. se>»c. iin»ias5t;/e»Et±. 

-C800 -900 "CO^^fiSirT 20-300 «»<;)l^»«:fT 
U. ?^^i^S20-C/8»«-tT450 -300 X:tZS.f^L. r3 

m%\ TS lOOkgt/nm- YR 80 ^WTT. fi» 



—325— 



(2) 



4*W^4 - 2 3 5 2 5 3 



C5f}*JM 1 J 

Si : 0.20wi%j^T. 
Mn:2.0wt %UA±3.5wt 9g^T, 
Cr : 0.20wt%iai:L 00wi%j::;T. 
Kb:0.005wi %«i:0.050wj %J[^T. 
B : 0.0003wi%e(±:a0O20wi%JBlT, 
Al :0.020wt 9^a±0.100wt %aT, 
P : 0.020wt %^T. 
S rO.OlOwt %J!aTRr5 
N : 0.0150wi%t^T 

S^ — H«:5%J^±15%J^T-CS<t?^<:*-f h 
^»<7)|flfi|€:WL. TS lOOkgf/ma^ P««tfc80%J&l 

[IA:Rig2] 

C :0.10wt%fil±0.20wi%jaT, 

SI : 0.20wi%J^T. 

Mn:2.0wt %Jl^±3.5wt %KJiT. 

Cr : 0.2Owi96J£AJ:i.O0wt^tAT, 

Ti: O.OSOwt %&,T. 

Nb:0.005w! %Wi:0.050wt ^i^T, 

B :O.0OO3wi%«±O.O02Owi96JeiT- 

Al :0.020wi %|Jt±0.100wi 9gt)lT- 

P : 0.020W1 %£iT. 

S rO.OlOwt %&LTRtf 

N :0.0150wi%jmT 

±*<^)aa^*rL, ts iookgf/ouD' Pi^jtso^JEJi 

3 J 

C : 0. 10wi%a±0. 20»t%JWT, 

Si : 0. 20wt%t^T, 

Mn :2.0wt %W±3.5wt %;^T, 

Cr : 0.20wi%J[^;±i.0Owi%lUT. 

Nb : 0.005WI 9StA±0.050wt ^i^T. 

B :0.OOO3wt9S«±0.0020wt%JBlT, 

Ai :0.020wt %jy>t±0. lOOwi %tAT. 

P : 0.020wt %)ilT. 

S rO.OlOwi %i;XTRZS 

N : 0.0150wt%J|^(T 

SOO t:J^±<7DtaSTtt:±tfjES«:fTt>>i«, }%m 
750 rWTSSO t:i^±<r>W^fifiT3-r;Ki^Bt 
0. -g-cog^, Krft^fT*'^* 40%Bi±a)ST*T?&mjgElS 



aaJSTOlSSL. 800 t:W±900 t:aT<OWSS««CT 
20I^^W±300 »^^^Tc7:)S#fg5i^/»r^®^«|ft6^ffo/^ 

20'c/8>«±c;)^ft^iiS-C450t:aT3oo x:)^:i±(D 

10 C : 0. 10wi%]^±0.20wt%i^T, 
Si : 0,20wt%jeJlT, 
Mn:2,0wi %J^il±3.5wi %J1^T. 
Cr : 0.20wi%J^±i.0Owi%j[UT, 
Ti: O.OSOwi %i2ilT 
Nb:0.005wt %i^±0,QbQvi %J[^T. 
B : 0.0003irt%J[il±0.0020wt%IUT. 
Al : 0.020wt %J^±0. lOOwt ^g^lT. 
P : 0.020WI %i^T. 
S : O.OlOwt %&LT^ZJ^ 
20 N : 0.0150wi%J!UT 

800 t:ieJc±coaiSTttJitf/Eis^fT-^;ta, iftsi 

0, -ecT^ai. S«c$:fifl^, 40%t<Ji{:OEE"F^T^fgISii 

«as-c«n«L, 800 -CJi^Jiiooo t:je4Tcow:effljSfcT 
2oi:i>i^±3oo mjsT(o^fs\i^»^-^^mm^^^n'^tz 
2ot:/»i^±co?ftai^S-C450t:j^T3oo t:i^ii±co 

ST200 x:i:AT<r>]^m^x^^^^z.^^^mLr^^ 

10 0 0 11 

A*>/'C — ^iCfflV^r^fa^^TS lOOkgf/mm^ ^ 
±. P$Kit80%A^Tcoffltfj5axi±. «fi^^4coa»/j:*8 

(0 0 0 21 

[0 0 0 3] ^r, siaasiookgf/Dm-^^^e^-sfftsai 

«cO«it:?^^<hLTJi. 4^938362-13533 ^ii^JZW^ 

-r^>>i:af!>(c. :^^f^m<^^±t. myj[^(D»s<om-it 



—326— 



3 

[0 0 0 4] o^fC, **BBB851-860l5^^L^ffliIttSi€r* 

^y>^s zcom-^^ \gfk\t^n^h(r>mi^'SitszLt\z<i: 
>/i^ hki-'ixf3.iiiD^&M^ir\tmmit,(^&T\z^^ 

[0 0 0 5] ^'stC, ^#Saffl62-182224 ^iiftCti. 
C. Si, Mn^^WT-SS^S^rfflV^TS^fflH^fTt^. SIS 
tT-Xt-t^-T 7x^<K. ^-fTh-fh, ■r;l/7=->tl- 

[0 0 0 61 S>5:»HBa59- 143027 C, Mb 

{z'^^^^^'^tsimtf^^^/t. zomm\t£^r\^hmm'rT 

[0 0 0 71 

•r JS B o ir »S -5 5 T ^ t) CO -e * -5 . 
[0 0 0 81 

[0 0 0 91 o^^^cBm^-ctD^mi^ 
(D^&miizm^^ti^^m'c. 88«c7)m«ttSr««r 

fsi a a «r s t u >5: ^ <i: ^ o » ap w J c t> an ^ tj T! * 

[0 0 101 

^\ziz^^xi^(Df3.^^^nn9>:^(o&^^}9tmmwi^» 



3) t*§a.¥4- 2 3 5 2 5 3 

b. B<05t5)^«:®IE*fiOU-C, 5 ^/i^blS^CD^S^f- 
[0 0 I ll T^t*^^. 

C :0.10wi%J^jlii0.20wt5S«T- 
Si : 0,2Qv\%f:jLT. 
MD:2.0wt %ia±3.5wi %J£JIT. 
Cr : 0.20wi%tJl±l.OOwi%|^T. 
Nb :0.005wt ?SWJ:0-050wt %aT. 
B : 0.00O3wi%KJl±0.0020wi96eAT. 
Al :0.020wt %W±0.100wi %eJLT. 
P :0.020wl %«T. 
S :0.010wi %«TRtf 
N :O.0150wt96JSlT 

S;t-Xx'^-r 5 96£JL±15%UT'C^C'< h 
i.»(Di&m^^l^. TS lOOkgf/nuD^ tA-t. P$tfelt80%Ji4 
Tc75^it^Wi-^^<h€r^iai:T-&ffltf;jnXf4, 

[0 0 121 ^/ts ±,m&^<r>A^iiA^^zti^mx^:f 
i2oot:i^ii±{c^jpf^UT»ir«iS5SU. 800 

KTttiiifaM^rfT-::);^^. f^^L. 750 X:i^T550 C 
l^, 40%JeiL±(;)BETmT?^rBlEE3iU. CCO?^Rai£MtcS^ . 

v^-c. j!ini»aS5x:/«?*^Aiic^»o»jia[TttiaL. soo 
'Cfiii^soo x:^T(om^umzx2o^i;ji±3oo mJ.'r<o 

30 isiST45o t:je;T3oo'CJ[^±com^ias$T:&?ftL- ^ 
':3ux. 5t:/«?tATa)?&a5SJS-z?2oori^T<^iia«* 
T^j^-r-scih^ffiftiiT^ftifJiDXtt. 

[0 0 131 

[0 0 141 C : ^mt^^\\:^^X^^o 0.10wl%5|ciiS^ 

'^^nt^<fxr>. 0.20wi%$r|gA-5>^, X:t^'yh[S«^ 

0. 10wi%e4J:0. 20wi«EilT(iiT$. 
[0 0 I 5] SI : W:#33*»ft:BRii^-C*^7!>^ 0.20w!%€: 

20wt«<h-r^o 
[0 0 1 61 Mn : hffl^$«LT7x^-f 

50 S-tt-S- 2.0wt «*«-C{ii:SaJ»»7^^^i-5i^T^O. 3. 



—327— 



5wi %^m^xtmr^t't<ni(f}ikti'^mfuL. uxhr 

[0 0 I 71 Cr : Z<0^m\Z^l^xm9fZ^^(D—':>^ 

WaSiO. 20wi %i:ji± i -r L L 1. OOwi % 
w t % _L 1 . 00 w I % J£i T <b "T -5 , 

10 0 18] Tl: x^':r(DPin^\s}mTi><Dizmy^x$> 

imxxmmr^^mmit^^'^it^^. Lftt^^x^ay 

to 0 1 91 Nb : Ca)%^lCi3CiTmSA^B£5tt0-O-C 

O5*^;&<T+5t*C^0. O.OSOwt %^jeAT^^jnLTt) 

T-^-<?)gWS*i0.005wi %tt±0.050wi ^WTirT-So 
[0 0 2 01 B : ZiD^m(r>^Wtt^^(r>—DX^^. 

^^^ikmmx\tidk\^x%^nt^i^i^^ti^miLnfim 

^t\^^ ::(75ct •5;5:^/;M^f#^/^i»:>JzfiO-0003wt %J^± 
^,f:.g>-r^, U;5^L.. 0,0020wt %^iS;^r^J!inL/!:lS 

'*«*fffe7!»«tfeftt-S. L^/i^oT-f-cO^WSttCOOOawi 
^ a iiO. 0020WI ?^ J^AT T -5 o 

[0 0 2 11 Al :«C0SaKPE5j^<hLT'i^5T*'a;5«, 91 

;i-E-C0!g^^}i^-h5^-C^i 0, 0. lOOwt %^m^^t.T)\r 
L/::;i^-:>T-5'(O^#fiJi0.020wt %J^il±0. lOOwt % 

[0 0 2 21 p : ®^«f^/^^?t<, ^\zmm\zH\.^x 

[ 0 0 2 31 S :MnS i: LTaq^{Z?¥!3E L . ^(D}gW^ 

nf:zm\kfi^^}g^\ziAi.x}^isbx-nmx. ^<D^mtm 

^^^m<ry±,mzi^\zmizT^. TSlOOkgf/aB' VXJc<D 



(4) *#S85|£4- 2 3 5 2 5 3 

SITti. <7)^Wfttt0.010wtS^«Ti:-r'5.£^SA<*'5 

7^^. ptw\^. Tmtmzm^^^h<r^x'ntu^^t^. 

[0 0 2 41 N : J&^eSCOSWJi^^aT^'SA^ 

10 Lx<r>^m^^±^<f^or^. ^m^miz^m^^ft 

[0 0 2 51 -C^^fC^^mco^J^S^fcol^T^^^. 

[0 0 2 61 z(D^mm^m^^xm^f<ii»Mm^ffA. 

[0 0 2 71 O^JC. «xi*l1^CD{S^a*l-O0^T^'^ 

^ T'to^SS m200t: Jt i f -5 o 

[0 0 2 81 tt±^mU^U{S:T^^m^. ^Attf5]± 

S<75'^fk$:^a<, Z(D^mm^Z:^^^XU. 800 r^igfC 
LTttHcO$efb;:^^S¥i:/j:^(O'rTK{iS:800 rt-T 

XSa3ffljl$;5^i@*T-5<?5T. 950 t:«h-r'5Cch*<a^ 

[0 0 2 91 ^^^Jg^con-r^j^^^oiasii, tmizRii 
40 -r»»jiH:«W/h^ir>;)<, 750 rs-a^-s*^, xy- 

[0 0 3 01 ^fcjiLi^f*. e?i*jcia<?^jg(r45frt^?^w 

fETmfimr^^z^\z^^^m±<D7'>^^) -j 
so fi^. ^'T^<nm^\XT.m<r>^'S^mx9>^t,^^\z. 



-328- 



(5) 



1#M¥4-2 3 5 2 5 3 



8 



n\^±<r>A^) y hh'MU^K Lftf)^r>x, *ffl±5icn 
[0 0 3 11 mmHk(r^^mz^^-f^mi»tms\t. ^<r 

[0 0 3 21 Z<Dim<Di^f^i^&\tmStS.m=f'(D-'Z>'r! 

z (ommti^^r ^^^^^^^^ {zm^mzmm^^m±it b 

[0 0 3 31 Ji82affitC^&t^l^«b^Wta)ffl«l*i^-fb 

vtn<D^^it^\it>^^ft^iz2omji±<Di^Sk^£-9 
W ;^ «a» ft;*cfl:;^ <h' {c cfc 0 * i f ttixtt;^ <i: *^*fb-r -6 

to 0 3 41 «iifimt4^?ftr^- -e-co^ftaiiistt, r^m 

SI 



(0 0 3 51 zcDS^cof?±iajSii. -ejUT-v-t^-r hS! 

O e E«i5 U5ai« d <f«Zct ^ ffilf ftp 

xtt- «»»tt<;>*ft4Kih-r^/tJ<>- 300 r:&,htr 

(0 0 3 61 ©.?^P?±^t4Ji^?^r^;!^<, ±l2L'/::v;^T- 

tioxtt. mv^nftcD^it^ffs^-r^ftsb. 200 rjiuT^ 

(0 0 3 71 

[||ffi««il ^Jg^] 1 

20 m.lRv^^2\z7^'r0s^^^&^(D. z(D^m(Dm^msm 

-y^U, rn«=)COax^ v^^^t^iLT. ^3\Z7r:Tm 

[0 0 3 81 
(Sll 



i «vii>; c 


Si 


«a ' 


Cr 


Ti 




B 1 Al ! P 


S 


N 




1 

: 1 

i 


a 15 


a 10 


2.3 


0.30 




a 010 ; aoQio j ao40 1 0.005 

* 1 i 


0.001 


a 0040 - i 

1 


i 2 


a 10 


0.05 


3.1 


a5o 


- 


a 015 


1 1 

aooi5i ao20 0.005 

1 ! 


a 003 


0.0020' 




is 


a 15 


OlIS 


2.1 


0.20 




ao30 


aoo20i am \ 0.015 

i i 


; 0.008 

1 


a 0090 




i 

i ' 


a 18 


Ol05 


2.7 


0.80 




0.015 


aooi5i ao3o \ aoio 


! 0.005 i aoioo 

1 




i 

i 5 


a 15 


0.10 


1 2.6 


1 

0.20! 0.015 


ao20 


j i 
0.0015j 0.040 ; aOlO 


(LOOl 


1 OLwas 





(0 0 3 91 



40 [* 2 1 



—329- 



(6) ^W¥4 -2 3 5 2 5 3 



(wtX> 



; mo 


i c 


Si 


; ^ 






1 D 
0 




1 p 
I 


s 


1 u 

1 » 


1 1 


6 


i 

|ao3 


i 

1 OL05 




0L2S 


1 

j a 013 


a 0013 


i ao40 


1 

1 aoos 


aoo3 


a 00-10 


F 1 


7 


i ai5 


a 10 


; i.s' 


0.30 


; a 020 


a 0015 


a 045 


aooB 


aoo5 


aoc40 






a. 15 


1 aOSi 2.5 


a3o 


; ao20 


a 0015 


0.050 


a 003 


aoos 


aoc2o 


i* 


i 9 


a 15 


(Xio; 2.3 

1 


aso 


' aoio 


a 0010 


0.029 


aOG4 


a 013 


aoooo 


tf 


^ 10 


a 15 


a 15 


i2L5 

1 


a 30 


0.015 


a 0010 


0.010 


a 030 


a 003 


a 0040 


*r 


. » 


a 15 


0.05; 2.5 


azo 


a 015 


a 0010 


0.040 


a 004 


aoo2 


ao2oo 




= 12 


0.15 


a 10 


,2.5 


aoij aoio 


a 0010 


o.m 


a 005 


a 001 


10041 




i ^3 


a IS 


a 10 


2.5 


L50 


aoio 


a 0010 


0.035 


0.005 


a 001 


aowo 


// 


! 14 


a 15 


aoT 


2.8 


a25 


a 001 


a 0020 


aoao 


a 005 


a 002 


a 0020 


// 


15 


Ql 15 j a 10 


2.4 


aso 


0.100 


aoo2o 


Q.04S 


0.010 


O.0O2 


a 0020 




16 


ai6 


OLID 


10 


asoi 


aoio 


a 0001 


a 040 


aoio 


aoo4 


aooso 




17 


a 17 1 a 10 


2.7 


0.50 


a 015 


a 0030 


OLOTO 


O.010 


0.002 


aoo4o 





[0 0 4 0 J 



[^3] 



^ m ^ 9k ^ 












1220 - jaoo 


8S0 ±i 50 


S50 «<- GOO 


S9 

1 



[0 0 4 1] 



1^4] 





^> 










' 1 


ao — w 


85 


400 ^ 3S0 


3 





[0 0 4 2] ^fifi*:^;t/::Cn»=»a>f«IS«C'DO^r. 

3 T3-y7;i.;f? yyic.aojb*, -40t:T'?-(?)iiaicio 



[0 0 4 41 
[IS 5] 



-330- 



(7) 



t*W^4 - 2 3 5 2 5 3 



11 



12 



' '• i 



91 a i» ft 



'No 



YS 



TS 



YR EL i . 
(X> > (X) 1 (a) I 



» II 



S 

lOD 

n 

103 



120 
141 
104 
I3B 
120 



19 : 13 

71 ' 12 

77 ; n 

IS I u 



78 j IS 



997 "OX) 



as 

u 
as 
as 



m 



SSr <iax) 



I 



[0 0 4 3] 



n 

No 


1 


?i a ^ 




1 




- I 


! 1 


.1 




vs 


T S 






m m 

1 






6 


e I 


SI 


75 1 


08 1 


27 i 

1 












7 


T I 


68 


90 


79 ! 


18 


0.8 


i 










S 


110 


122 


90 


u 


!. B 










8 






9 


9 


90 


119 


80 


12 


2.4 










10 


10 


94 


118 


80 


IS 


1.8 








8K 


11 


11 


96 


121 


70 


18 


0.8 










12 


12 


90 


104 


87 


14 


0.8 










13 


13 


110 


120 


92 


S 


2.4 










14 


14 


B6 


120 


80 


10 


1.8 








1 


IS 




115 


120 


88 


10 


1.8 










16 




1 -> 


110 


j 82 

! 


12 


018 










17 


■ it! ios 

1 : 


138 


78 


IS 




1 


1 


i 





to 0 4 6] ^^t^iom^f^^fs.xo^^> tt«««. -^n 

[0 0 4 7] CniCMU. S5<^C(7D«^0}a^Wti, 



fftHK^iiS < (hYKt>lii < ^i-S C ^J^^*"!^ I^^I^- 
IO 0 5 01 *1!iS^2 

[0 0 5 11 
[*71 



C 1 Si 




Cr ' 




B ' P 


s 


.u 




1 

ai2iaio 


10 


G.25 


aoso 


aooor^iaoio 

1 


aoo? 







[0 0 5 2] 



50 [S8] 



—331- 



(8) 4#lffl5ir4-2 3 5 2 5 3 

13 14 



tt; m 

tti 


ii ft 




1 fftffiw^i 


m 




ft 






1 


.10 






^ c^. ^ 


^^^^^ 
. M 


, 






1 




sso 


GOO 


50 


7 


830 


' 20 


30 


4X 


3 




z 


• 

tlOQ 


1 

730 


5T0 


53 


8 


' 840 


30 


: 25 


430 


3 




3 


1^0 


840 


ao5 


SO 


10 


850 


40 


1 27 


380 


2 




4 


1250 


830 


eoo 




7 


850 


30 


' 30 


3S0 


3 


1 

« i 




1250 


850 


580 


1 t 


3 


820 


25 


27 


350 


3 


^ 1 


6 


t2S0 


830 


580 




10 


750 


25 


29 


400 


5 


w 


T 


1250 


830 


£80 


3Q 


10 


840 




30 


380 


3 


M 


8 


1200 


SOO 


550 


45 


10 


820 




i5 


400 


3 


M 

J 


9 


1220 


850 


3€0 


45 


7 


840 


25 


25 


500 


3 


1 

m 1 


!D 


1250 


870 


600 


43 


7 


840 


30 


25 


150 


3 




n 


1250 


870 


550 


49 


a 


840 






400 


a 

10 


m 



njM^ffro^m-^mit. ^^tr^mm^j^. Bi^/^mf coo 541 
it«0ij«, ^n^'n, ^la^^tt. ffltftraxiiT^^^^fr-p/t* 





! YS. 




YR 


1 EL 

i iH} 


0 


I 

1 1 


i 1 




12S 


r 78 


17 




2 


1 90 


105 


88 


17 






a 


90 


120 


75 


.9 




' ! 


r 4 


90 


120 


73 


5 








70 


110 


S4 


7 






S 1 7C 

1 


128 


ss 


3 




^ 


7 


85 


105 


81 


12 






8 j 80 


93 


B4 


15 






9 


85 


96 


87 


15 




m 


10 


90 


140 


64 


3 




' 1 

f 


11 


120 


1Z5 


98 


8 i ^YR 


1 

- 1 



CO 0 5 51 ^<0«q^iriS9ifcg$^iiTllSCa 
CO 0 5 6] 



40 TS lOOkgf/mm^ i^i, KKlt80%£JLTaD*tf »0Xfi» W 



—332— 



